Background: Respiratory problems in persons with Multiple Sclerosis (pwMS) range from 36% in mobile patients to 83% in wheelchair-bounded patients. Respiratory muscle weakness usually starts in the early phase of MS, but is recognized only at a later stage of the disease. Expiratory muscle strength is more affected than inspiratory muscle strength. Decreased expiratory force has a negative impact on cough efficacy and on handling secretions. It can also lead to voice problems and reduced voice loudness and thus has an influence on Quality Of Life. Main respiratory problems occurring in pwMS are due to reduced ventilation. It is appropriate to routinely examine respiratory muscle strength and to start with early respiratory training. In the National MS Center in Melsbroek we offer Intrapulmonary Percussive Ventilation (IPV) to train respiratory function. IPV was designed to promote airway clearance, to recruit areas of lungs and to improve pulmonary gas exchange. There are only a few studies that examined the effect of IPV in pwMS. Objective: The purpose of this study was to examine the effect of intense IPV training on respiratory function in pwMS. Method: Pre-training and post-training spirometry values (Vital Capacity and Peak Expiratory flow) of 239 hospitalized pwMS (116 men, 123 women, 6 ⩽ EDSS ⩽9) were retrospectively analyzed. PwMS received multidisciplinary rehabilitation with IPV treatment of 15 minutes 3-5 days a week during 3 weeks or more. Results: Vital capacity improved significantly with 2.79%. In 61 pwMS (25.5%) Vital capacity improved more than 10%. Peak expiratory flow improved significantly with 5.26%. In 83 pwMS (34.75%) peak expiratory flow improved more than 10% using R statistical software. Conclusion: Intense IPV treatment can improve respiratory function and is recommended as an early and standard therapy for pwMS with respiratory weakness.
Introduction: Physical exercise in people with Multiple Sclerosis (PwMS) is considered safe, effective and necessary. It causes the same physical and psychological benefits as in healthy people, improves symptomatology, modifies the course of the disease and is a factor of prevention of health conditions that appear more frequently. The aim of this study was to describe the intervention model used in the Reus Neurorehabilitation Center and to analyze the clinical intervention carried out during the year 2018. Material and Method: The PwMS is evaluated by an interdisciplinary team consisting of a physician, social worker, neuropsychologist, psychologist, nurse, nursing assistant, occupational therapist, speech therapist and two physiotherapists; that designs, develops and supervises the therapeutic exercise plan chosen among 5 modalities:
• • CaminEM Program (walking outdoors).
• • PedalEM Program (pedaling using an adapted static bicycle). The PwMS consensuates the modality with the team and attends a motivational individual interview to promote empowerment and proactivity. Results: In 2018, 10 PwMS participated in CaminEM program, 21PwMS in PedalEM program, 22 PwMS in AAA program, 5 PwMS in Pilates program and 13 PwMS received individualized counseling from a total of 65 users of the neurorehabilitation center. Conclusion: Physical exercise is a therapeutic option that should be part of the treatment of PwMS both in the early stages of the disease and in more advanced stages. Due to the complexity of the disease it is necessary to design interdisciplinary intervention models. This way, the prescription of physical exercise is very individualized taking into account the course and phase of the disease, the degree of disability, age, the presence of other diseases; as well as as the interests and expectations of the person, improving adhesion and avoiding unwanted effects.
Introduction: Diffusion Tensor Imaging as a non-invasive magnetic resonance (MR) based neuroimaging technique evaluating structural changes in white matter following multiple sclerosis (MS) can bring the predictive value of fractional anisotropy (FA) in MS recovery. Our objective in this study was to investigate the relationship between changes in FA and clinical scales in MS patients who underwent facilitation physiotherapy. Methods: In the randomised controlled trial MS patients underwent two months' ambulatory program (one hour twice a week) -half of them Motor Program Activating Therapy and half of them Vojta reflex locomotion, both therapies are kinds of facilitation approach. Before and after the program, set of the clinical functions were examined by an independent examiner (Berg Balance Scale -BBS, Timed 25-Foot Walk -T25FW, Timed Up and Go -TUG, Nine Hole Peg Test, Paced Auditory Serial Addition Test -PASAT, and Multiple Sclerosis Impact Scale -MSIS). Fractional anisotropy was tested simultaneously on the whole Tract-Based Spatial Statistics skeleton with a threshold of 0.3 (structural connectivity). Results: Seventy-five MS patients (47 women, average age of 44, 5±9,1 yrs, median EDSS of 5 yrs (range of 1-7,5), average disease duration of 12,8±6,6 yrs) were enrolled in this study. Patients have significantly lower FA in corpus callosum (p<0.05) and in widespread white matter areas in comparison to healthy controls. There was found a correlation between EDSS, BBS and FA (p<0.05). Facilitation therapy led to a significant improvement on BBS and MSIS. After multiple testing corrections, only BBS effect persisted. No significant effect of therapy was observed in the change of FA. Conclusion: Facilitation physiotherapy in people with multiple sclerosis improves clinical functions, but an impact on white matter Exercise is consistently recognised as an important and efficacious management strategy for the symptoms and consequences of multiple sclerosis (MS), however many persons with MS do not engage in sufficient exercise to accrue health benefits. We are conducting a randomised controlled trial for examining the feasibility of remote-delivery of a home-based exercise programme for up to 5 months. The individually completed programme will include 2 sessions of aerobic walking and 2 sessions of resistance training per week, and include instruction from an exercise physiologist via email and telephone and supervision via text message, and telephone/videophone. After 4 months of individually completed programme the programme will be tested as both an individually completed programme and as a "buddy" group programme for an additional month to assess for cost effective translation and exercise adherence. We will further monitor for adherence and health outcomes 6 months post intervention. We will recruit persons with mild-moderate MS, and they will be randomly allocated to receive the intervention or act as participants in the control group. We will provide intervention participants with a basic at-home exercise programme and this will be progressed systematically. Outcomes will be collected via internet questionnaires and will determine exercise participation, MS related symptoms and aspects of exercise participation motivation and adherence. We aim to determine whether our exercise programme can be translated to clinical care and to see if it provides positive health outcomes to persons with MS. 
Introduction:
In neurological disorders such as Multiple Sclerosis (MS), part of the neuromuscular dysfunction may reside within the affected skeletal muscle. We investigated skeletal muscle properties in experimental autoimmune encephalomyelitis (EAE), an animal MS model for neuro-inflammation and demyelination that mimics MS. Methods: Skeletal muscle fiber cross-sectional area (CSA), fiber type proportion (m. tibialis anterior, TA) and ex vivo contractile properties (m. soleus, SOL & m. extensor digitorum longus, EDL) were investigated in EAE mice (18 and 28 days following EAE induction) and compared to healthy mice (n=60, 20/group). Results: EAE disease severity peaked at ~18 days and recovered slightly but not significantly at 28 days. Type IIa, IIx and IIb muscle fiber CSA was reduced in both the superficial/glycolytic and deep/oxidative part of the TA following 18 (14-37%) and 28 days EAE (18-33%). Following 28 days, there was an apparent shift towards a more glycolytic (type IIb) muscle. Muscle CSA and maximal force of SOL and EDL were reduced following 18 (SOL: -11±20%, -21±19%; EDL: -11±30%, -22±21%) but not 28 days. Maximal force was inversely correlated with EAE disease severity (ρ SOL=-0.724, EDL=-0.632). Submaximal force was unaffected and the force-frequency relation had shifted leftwards at 18 days EAE but to a lesser extent at 28 days. Muscle fatigability during 10-minute repetitive stimulation was unaffected.
Background: ManTra is a mixed-method, co-production research project for developing an intervention (resource) for newly-diagnosed secondary progressive multiple sclerosis (SPMS) patients. In previous project actions, six resources were outlined, meeting the needs prioritized by SPMS patients. Aims. To achieve multiple-stakeholder consensus on the most suitable resource in each country. Methods: Nominal group technique meetings were held in Milan and Hamburg. Participants were SPMS patients (5 in Italy/6 in Germany), patient relatives (4/5), health professionals (HPs) (7/4) and researchers/patient organization representatives (5/5). Four resources were discussed in each meeting: two were the same in both countries -'active patient care involvement' and 'integrated physiotherapy program'; the other two were 'personalized care plan' and 'roadmap for social and economic benefits' in Italy, and 'metacognitive training' and 'psychological support' in Germany. The moderator described each of the four resources, and each participant ranked each resource for relevance, appropriateness, and ease of implementation. Each stakeholder group independently discussed these results and ranked the candidate resources (overall appraisal) guided by a facilitator. Results of each group ranking were discussed in a plenary session, and consensus obtained. The consensus resource was further discussed for its refinement. Results: Both meetings were well participated and discussionrich. In Italy, the consensus resource was 'personalized care plan'. Refinements included enrichment with the patient engagement component, inclusion of additional health professionals and improved definition of the MS nurse's role in the interdisciplinary panel, community care integration, and careful monitoring of each timeline phase. In Germany, the consensus resource was 'psychological support'. Refinements were psychologist training (to recognize patient's real needs), supplementation with metacognitive training and/or physiotherapy, and a focus on patient empowerment and autonomy. Conclusions: The consensus resource differed in the two countries. For both resources, the recommendation to enrich the resource with components of the other ones emerged. [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] , 83% women, 54% with a mild level of disability). Three of the 54 items (6%, acceptable proportion) had non-invariant intercept estimates across the languages: item 39 ("frustrated about your health"), 49 ("ability to satisfy sexual partner"), and 26 ("felt calm and peaceful").
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Conclusion:
These findings support partial measurement invariance of the MSQOL-54 across the two language versions, suggesting that the questionnaire has the same meaning in the Italian and English versions.
Submission ID: 22; Submission Group: Outcome Measures; Submitter: Tanja Dobnik Effects of long-term fampridine use in MS partientspatient point of view Tanja Dobnik, Anja Udovčić Pertot University rehabilitation institute, Republic of Slovenia
Background: Fampridine is a medication approved to improve walking speed in patients with MS (pwMS). It has been stated in literature that it has meaningful effects on other fields of functioning. Objectives: Our survey is aimed to evaluate long term use of fampridine, its effect on other simptoms and side effects from the patients point of view.
Methods:
We distributed survey to 50 pwMS. The survey included questions about the lenght of fampridine use, its effect on walking speed and about any other positive or negative effects that the patients ascribe to fampridine. 36 pwMS returned the answered survey and gave their informed consent to participate.
Results: 19 out of 36 pwMS were at the time of survey still using fampridine. The lenght of famprinine consumption in this patiens was from 6 months to 5 years (mean 1,8 years). 17 pwMS stopped taking the medication. As a reason they stated lack of initial effect or side effects. 3 of 17 patients did not meet the criteria for long term prescription. 15 of 19 pwMS still feel that fampridine makes their walk faster. As other positive effect patients noticed better flexibility of lower limbs (47%), less cramps/spasticity and higher quality of life (36%), less fatigue (22%) and better flexibility of upper limbs or balance (19%). The most frequent side effects were dizzines (44%), back pain (42%), balance disorders (39%) and headache (36%). 12 out of 36 patients stated that side effects are/ were present the whole time they took the medication, 9 stated that they lasted for a month or more, 1 noticed them for couple of days.
Conclusion:
The survey shows that pwMS see the benefit from fampridine use also on other simptoms, but the survey has several limitations (low number of participants, many side effects ascribed to fampridine probably come from the disease itself). More longterm folllow-up are needed to confirm efficacy and safety of fampridine.
Hypothesis:
We tested the hypothesis that 24 weeks of progressive aerobic exercise (PAE) would elicit neuroprotective effects in persons with multiple sclerosis (MS), in terms of total brain volume preservation.
Methods:
We did a 24-week randomised, controlled, cross-over trial. The intervention group (EXE) undertook 24 weeks of supervised PAE while the control group (CON) completed 24 weeks of habitual lifestyle. Participants were recruited at four Danish hospitals in Aarhus, Odense, Kolding, and Viborg. Patients with definite MS according to the McDonald criteria, aged 18-65 years, with EDSS scores from 0-6, were randomly assigned (1:1), stratified by sex. No within-or between-group changes were observed in PBVC following the 24-week intervention period (betweengroup change 0.12%, 95% CI -0.27-0.51; p=0.545). Higher cardiorespiratory fitness (3.5 mLO 2 /min/kg, 2.0-5.1; p<0.0001), grey matter parenchymal fraction (1.13%, 0.00-2.26; p=0.05), and black hole load (1.14cm 3 , 1.03-1.26; p=0.012) and lower fractional anisotropy (FA) (-0.01, -0.03-0.00; p=0.04) and kurtosis FA (-0.02, -0.05-0.00; p=0.046) in the caudate were observed following PAE. A within-group change in the 6-minute walk test was observed in EXE. Treatment was well tolerated, with excellent compliance and no serious adverse events. Discussion: The present randomised controlled study is the first to examine whether the effects of moderate to high-intense PAE elicit neuroprotective effects in MS. Though PAE had no effect on PBVC, an increase in GMPF was observed highlighting long-term (i.e. more than 24 weeks) PAE as a potential disease-modifying ad-on to current medical treatments. Background and aims: The process of being diagnosed with multiple sclerosis (MS) can be long and frustrating for individuals, which may affect their perceptions of MS and future relationships with healthcare professionals. This, in turn, may have a negative impact on psychosocial adjustment to MS and treatment outcomes. Providing support at the point of diagnosis could facilitate the adjustment process. However, there is a lack of adequate theoretical frameworks that would allow researchers and clinicians to fully understand the needs and experiences of people at diagnosis, making it difficult to design and implement support services. Therefore, we conducted a meta-synthesis of qualitative studies to improve our conceptual understanding of the needs and experiences of people around MS diagnosis.
We systematically searched five electronic databases to identify qualitative papers that focussed on views and experiences of people around MS diagnosis. Identified studies were qualityappraised using a standardised checklist, and data entered onto a bespoke data extraction form. Extracted data were synthesised using meta-ethnographic methods.
Results:
We identified 28 papers (with 750 people with MS, 38 family members/carers and 19 healthcare professionals) that focused on diagnosis experiences of people with MS. The line of argument synthesis highlighted that people experience several negative emotions (e.g., shock, denial, anger, anxiety) and external stressors (e.g., lengthy diagnostic process) around diagnosis, which may limit their ability to make sense of the diagnosis and adjust to MS. However, helpful coping and support resources (e.g., using re-appraisal, seeking relevant and reliable information, formal/informal support) might facilitate the adjustment process to MS diagnosis. Discussion: Our synthesis highlights the need for providing person-centred support and relevant and adequate information for people at the time of MS diagnosis. We present novel theoretical insights into the needs and experiences of individuals around diagnosis for designing interventions to improve adjustment to MS. Contextual and environmental factors do matter in rehabilitation of persons with Multiple Sclerosis (MS). Considering the "International Classification of Functioning, Disability and Health" (ICF) It is obvious that these factors should be taken into account to obtain a holistic view and maximum yields on the rehabilitation process. Intake and analysis of relevant contextual issues are the base for all the core activities of social work in the National MS Center (NMSC) in Melsbroek (B). These core activities are well defined and based on evidence based guidelines from the Ministry of Public Health and Social Affairs in Belgium.
To assess environmental factors, the Environmental Status Scale (ESS) has been used in the NMSC for several decades. It has proven its value as an instrument to quantify a wide range of environmental issues in a quick and structured way.
As an outcome measure however, the ESS has limited applicability due to its insensitivity to minor changes in environmental issues, and is therefore not suitable to display changes in short intensive rehabilitation settings. Furthermore, a recent analysis in our hospital found no correlation between different ESS items and rehabilitation measures of other disciplines.
Results of interventions to improve contextual factors are hard to evaluate in a short rehabilitation period (in general 4 weeks). It often takes time far beyond the duration of the rehabilitation treatment to get concrete results from requests to public services.
Conclusion
Although it is important to file contextual factors in a structured and uniform way, it remains very hard to find potent outcome measures to display evolution on a short term. We can assume that improvements may be reflected in other outcome measures such as quality of life, but further consideration about how to incorporate contextual issues in outcome measures is absolutely necessary. et al. 2018) . We now evaluate a periodized exercise program compared to conventional, linear progressive training.
Methods: We present preliminary data from an ongoing study, where baseline exercise capacity (VO 2max , workload max , time until exhaustion) was assessed (PRE). Hereafter, MS patients were randomized into a conventional (CLA, n = 7) or a periodized (PER, n = 7) exercise intervention (12w). Classic, moderate intensity endurance training (60-80% HRmax, 3x/week, 60min/session) was performed on a stationary bicycle. Periodized exercise included recurrent 3-week cycles of moderate endurance training (week 1, 3x/week, 60min/session, 60-80% HRmax), high intensity interval training (week 2, 3x/week, 10min/session; 3x20sec supramaximal sprint with 2min recovery intervals), and recovery weeks (week 3, 1 high intense interval session as described above). Hereafter, POST measurements were performed similar to PRE. Total exercise volume of both programs was calculated using a previously published formulae (Hansen et al. 2018 ) and expressed as total peak-effort training hours. Results: A total of 582 records were obtained, of which 1 sample per outcome measure of interest was extracted depending on data availability. Significant improvements were found on the 6MWT (43.45m, p < 0.001), PEF (3.15%, p < 0.001) and MHI (9.48 pts, p < 0.001), of which improvement in 6MWT was also found to be clinically relevant (> 9% compared to baseline). NHPT, however, was not found to be significant nor clinically relevant. Discussion: Multidisciplinary rehabilitation was shown to significantly improve subjective (mental health) and objective (locomotion and respiratory function) functional outcomes. Fine hand motor skills, however, showed no significant improvement.
Conclusion:
This study supports the value of multidisciplinary rehabilitation as an effective method to tackle multidomain objective and patient perceived problems in patients with multiple sclerosis. Future studies should include a control condition and identify explaining variables as well as predictors for rehabilitation outcome. Introduction/Background: Visual deterioration after exercise is a common phenomenon in patients with MS (PwMS). It is called Uhthoff's phenomenon and explained by increase in body temperature and decreased conductivity of lesioned optic nerves. If visual acuity worsens during reading or working at a computer screen, an increase in body temperature is rather unlikely. The intention of our study was to investigate, if we can prove worsening of visual function by visual evoked potentials (VEP) and decreased P100 amplitudes and if this decrease is independent of body temperature. Method: 27 PwMS participated in the study. They either complained about visual loss after exercise or effort or an optic neuritis was known from their history. Patients with oculomotor dysfunction or nystagmus after effort were excluded. The P100 amplitude, visual acuity and body temperature were measured at four points in time: before and after relaxation and before and after visual strain. VEP were determined by checkerboard stimulation. The visual strain was induced by an extended version (20 min) of the Freiburg Visual Acuity Test (Bach 1996) , while visual acuity was measured by the original version of this test. Body temperature was measured by an ear thermometer. Results: A small, but significant reduction of the P100 amplitude was observed after visual strain. A trend of decrease of visual acuity was identified. Contrary to our expectation there was in increase of body temperature after rest. A history of optic neuritis had no effect on the decrease of the amplitude. Discussion: We were not able to prove our hypothesis or to draw firm conclusions. VEP seem not be suitable to objectively measure decrease of visual acuity after load/effort probably because of the large variability of their amplitude. Background: Scientists and patients with MS (pwMS) are concerned with the influence of various diets, individual foods, single nutrients, the intestinal microbiome and nutrition-related comorbidities (e.g. obesity, cardio-vascular disease) on MS risk and disease progression. Although current scientific evidence is insufficient, pwMS are faced with an abundance of often contradictory nutritional advice, especially on the internet. Hence, many try to influence symptoms or disease progression by a change in diet or intake of supplements. Project Aims: To develop an integrative coaching program consisting of individual counseling and an online, evidence-based knowledgebase on diet and MS in order to increase nutritionrelated health literacy among pwMS.
Methods:
The project will follow the MRC Framework for the development of complex interventions and cover the first two steps. 1. Development: Needs for information and counseling will be identified through focus groups. Best available evidence on the influence of diet and nutrition-related comorbidities on MS will be collected. A strategy to communicate the strength of available evidence for each subtopic to the users of the knowledgebase will be developed. The knowledgebase will be set up in collaboration with a communication agency, MS nutrition experts and pwMS. 2. Feasibility and pilot testing: Semi-structured interviews with MS experts (n=3) and patients (n=7) will reveal necessary changes to the knowledgebase. After revision, a pilot online evaluation study with 100 pwMS will be performed. Preliminary Results: A focus group meeting with 8 pwMS in March 2018 indicated information needs on a high diversity of topics: Intermittent fasting, microbiome, supplements, cow's milk, vegetarian diet, omega-3 fatty acids and the wish to receive individualized nutritional coaching. Inconsistency of the available information and difficulties in judging its trustworthiness resulted in great uncertainty. Furthermore, a graphical representation of the available evidence has been developed, which will form the basis of the online knowledgebase. 12.5% as currently active (⩾ 6 months but <1 y) and 34.7 % as not active on a regular basis. All measured constructs differed between groups in the expected direction (e.g. long-term regularly active patients with MS perceived greater PA related social support, had higher outcome expectations and perceived less environmental barriers than the other two groups). The differences between groups were small (Partial eta squared < 0.1) for many scales. However, there were moderate differences between groups for intention, action planning, action control, goal setting, autonomy of goal setting and self-efficacy (Partial eta squared ⩾ 0.1 and < 0.25). The results of the path analysis will provide further insights and will be presented at the conference. Perspective: Meanwhile our comprehensive questionnaire has been applied in Ireland and will be applied in Czechia and the US enabling between country comparisons. 
MS-Hospital Ry, Denmark
Background: Multiple sclerosis (MS) is a progressive and chronical disease that often leads to a range of impairments. Together with medical attention exercise therapy plays an important role in the treatment.
In Denmark a variety of exercise therapies is offered including therapeutic horseback riding (THR) supervised and instructed by a specialized physiotherapist. Although THR is frequently used the knowledge about the effects in patients with MS (PWMS) are limited. Purpose: The aim of this study was to compare the effect of a single session of THR with a session of dynamic balance training (DBT) in PWMS on gait-speed, balance and coordination. Methods: The study was conducted as a double-blinded randomised controlled trial (RCT) at the MS-Hospital in Ry, Denmark. The participants were diagnosed with MS and were able to walk independently. Patients were randomly assigned to one of two 30-minute interventions: A session of THR or DBT. Pre-and post the intervention the six spot step test (SSST) and the 10-metre walk test (10mWT) was completed and self-perceived effects were noted. Results: 52 PWMS completed the study. A significant improvement was found in the group that underwent THR compared to the DBT-group measured by the SSST (difference 2.9 sec., 95 % CI 0.6 to 5.1, p = 0.02). No significant changes was found in the 10mWT. The patients self-perceived effect were superior in the THR-group. Conclusion: Our study found that a single session of THR was effective on gait-speed, balance and coordination compared to a single session of DBT in PwMS. The findings are in line with known literature, though evidence is limited and studies on the long-term effects of THR in PWMS are needed. Background: Besides coping with the diagnosis of a disease with many uncertainties, people with MS have complex decisions to make (e.g. for or against immunotherapies, rehab interventions, change of lifestyle behaviour). In addition to factual information, patient experiences (PEx) have the potential to support this decision-making. However, there are concerns that PEx may be randomly generated, situation-related, and possibly inaccurate with respect for scientific evidence. Hence, systematic methods are necessary to obtain PEx. As there are no evaluated PEx for MS in Germany, we aim to create a website with PEx, structured according to topics and illustrated by video, audio and text files. In a controlled study, we aim to evaluate if and how PEx may help patients in their decision-making process for or against a disease modifying therapy (DMT). Methods: Problem-centred interviews are conducted with 50 persons with RRMS in Germany using maximum variation sampling. The interview guide was developed with assistance of a 6-member advisory panel (representatives of MS patients, researchers and neurologists). Data are analysed thematically using deductive and inductive categories. Preliminary results: So far, 34 interviews have been conducted. Although PEx on DMT is important for decision-making, the advisory panel rejected narrowing-down the focus to DMT. This would not reflect the reality of patients' lives when being in this phase. Therefore, main themes of the interview were MS-diagnosis and traumatisation, MS in everyday life, stigma and different therapeutic strategies. Every patient experienced at least one of the approved DMTs. 10 patients had made use of alternative therapies (e.g. cannabis). All patients had been involved in different types of lifestyle interventions and/or rehabilitation. Preliminary comment: Although MS immunotherapies were at the interviews' focus, trauma and stigma were frequently addressed and thus selected for additional analysis.
Introduction: Despite general knowledge of the need for multidisciplinary and comprehensive healthcare for patients with MS, there is a lack of research investigating the relationship between health and social care service delivery (or lack thereof) and HRQoL (health-related quality of life). (Comber, Galvin & Coote, 2017) , but the compensatory cognitive processes during walking are still not widely investigated. This study is one of the first to apply functional-near infrared spectroscopy (fNIRS) while walking in the prefrontal cortex (PFC) in people with MS (pwMS) with the aim to check the test-retest reliability (TR) of measurement protocols of different lengths. 10 pwMS (8 female/2 male; 36.3 ± 10.9 years old; EDSS 2.1 ± 1.2) were measured. The participants walked a 12 m track back and forth over 12:30 min while concentrating on walking only in a quite environment on two consecutive days. The primary outcome is the hemodynamic response (HR) in the PFC indicated by the oxy-and deoxygenated Hemoglobin concentrations (HbO/HbR). Additionally, gait variability, questionnaires about fatigue and subjective walking ability as well as the 6-min walk test and videos of all trials were recorded. The walking trials were cut afterwards into three intervals of 4 min and for every interval the test-retest reliability was checked by calculating the Intraclass Correlation Coefficient (k=2, absolute agreement, 2-way mixed-effects model). The results indicate that the test-retest reliability is best within the first four minutes. Hereby, HbR is more reliable than HbO. In minutes four to eight only the left dorsolateral PFC shows a fair reliability. For the minutes eight to twelve the test-retest reliability improved again. Therefore, it might be better to use only the data of the first and last minutes or to shorten the measurement protocol in further projects. Methods: Eleven participants were recruited and nine completed a nine-week TRE program with weekly instruction sessions and daily at-home training. Outcome measures explored were: Ankle reflex mediated stiffness (a measure of spasticity using a Portable Spasticity Assessment Device (PSAD)) and fatigue level via the Modified Fatigue Impact Scale (MFIS), both measured pre-and post intervention. Self-reported day-to-day MS symptom and functioning variations were reported throughout the intervention period. Symptom and functioning scores were analyzed using a generalized linear model comparing mean weekly scores between week one and the subsequent nine weeks. Results: MFIS scores showed a significant decrease in fatigue, with mean total MFIS score falling from 43,7 at baseline to 22,0 at follow-up (p = 0,0014). Self-reported symptom and functioning scores showed consistent, significant improvements (p < 0,05), from week 4-5 and on, in stress level, fatigue, gait disturbance, dizziness/balance problems, spasticity, reduced muscle strength, and pain. Inconsistent or no significant changes were seen for sleep quality, urinary problems and bowel problems. Seven participants showed signs of spasticity in the ankle plantar flexors with Modified Ashworth Scale (MAS)>1. No significant changes in reflex mediated stiffness between baseline and followup were found in these participants.
Conclusion:
The results of this pilot study indicate promising effects of TRE on PwMS on several symptom and functioning indicators. Larger, randomized studies should be carried out to explore the findings further. Methods: This qualitative study was nested in a pilot-study examining possible outcome measures for a TRE intervention among PwMS. Semi-structured interviews were carried out post intervention with all nine participants (5 women, mean age 51,6 years) who completed the nine-week TRE program. The analysis focused on the participants' experiences of the effects of TRE on physical and mental wellbeing and functioning. The interviews were recorded and transcribed, and meaning units were extracted and categorized using the NVivo 12 software package. Results: Seven participants experienced positive effects that they ascribed to TRE. One had experienced positive effects but was unsure whether it was due to the exercises. One participant had not experienced any positive (or negative) effects. Participants experienced positive effects in the following areas: better sleep (n = 5), better mood/improved resilience (n = 5), "loosening up" of parts of the body or the whole body (n = 5), improved bladder functioning (n = 4), decreased spasticity (n = 3), improved gait (n = 3), and increased level of energy immediately after the exercises (n = 3). Other benefits mentioned were decreased pain, improved balance, improved bowel function, and improved sex life.
The results indicate that PwMS experience a wide array of physical and mental benefits from TRE. Held together with the quantitative findings of the pilot-study, these results should inform further research on TRE for PwMS. Background: People with multiple sclerosis (pwMS) are known to seek complementary and alternative therapies. Traditional Chinese acupuncture (TCA) is one of the most frequently used alternative treatments among pwMS. TCA is the insertion of needles into particular acupuncture points to a specified depth, with the intention to create balance in the body. In the autumn of 2017, the Danish MS society conducted a RCT investigating the effects of TCA on cytokine levels and health related quality of life. With this study we aimed to capture the RCT participants' perceived effects of the TCA treatments.
Methods: This qualitative study was carried out post hoc among the intervention group participants of an RCT who received six acupuncture treatments over four weeks. Data on participants' experienced effects were collected using in-depth interviews with 16 of the 22 intervention group participants. The study followed an interpretative phenomenological method. Interviews were performed using a semi-structured interview guide. They were audio-recorded and transcribed verbatim. Data were analyzed using a thematic analysis approach. Results: Ten out of the 16 participants experienced positive effects of the TCA treatments. Analysis showed that the positive effects fell into one of two groups: improvement related to specific symptoms (n=3) or a positive whole-body effect (n=7). Improvements were temporary and disappeared after the treatment period. Participants experiencing symptom improvements reported less pain, less headaches, less leg tremor and improvement of sleep problems. Participants reporting positive whole-body effects experienced increased energy in their everyday life. A few participants reported negative effects such as discomfort or dizziness in relation to the TCA sessions but none of the participants experienced other negative health effects.
This study suggests that pwMS can experience momentary improvements in symptoms and energy levels from treatment with TCA. Qualitative data were collected via in-depth interview with 12 participants. All interviews were performed using an interview guide, recorded, transcribed and analyzed via thematic analysis. Based on the themes identified in the qualitative analyses, an online survey was carried out among all 61 participants. The response rate was 92% (n=58).
Results:
The interviews showed that especially fatigue and sleep were factors that wearables helped participants to better understand and act on. In the survey, 72% (n=42) agreed that the wearable gave them a better understanding of why they sometimes feel exhausted, and 36% (n=21) agreed that the wearable made it easier to plan their everyday life and take into account when they had a greater risk off fatigue. 53% (n=32) agreed that using their wearable had led them to change their behavior in the attempt to improve their sleep. Conclusion: Wearables can empower some PwMS, as the data give PwMS a better understanding of their symptoms and thereby the opportunity to take a greater control over their everyday life. There are no studies has focused on the specific contribution of both depression and fatigue on walking and balance in pwMS.
The aim was to investigate the walking and balance walking and balance in relation to depression and fatigue pwMS. To verify the feasibility of a Kinect-based system to assess spatio-temporal parameters of gait in pwMS. Methods: Thirty-one pwMS (12M, 19F mean age 48.6, EDSS 3.5) and 29 healthy controls (HC) were recruited for the study. They underwent two gait analysis. The first one consisted in a 6-meter walk and data were acquired by a Kinect located in the same axis of the walking direction and oriented towards the participants. The second one consisted in a 12-meter walk and data were acquired using a previously validated inertial sensor. Raw data were processed to calculate speed, cadence, stride and step length. Differences in gait parameters between HC and pwMS were assessed using one-way MANOVA.
Results: PwMS performed worse than HC in all the investigated parameters regardless the system used for the measurement. In particular, the Kinect detected reduced gait speed ( Background: It is well-known that people with Multiple Sclerosis (pwMS) have decreased capability in performing daily activities due to cognitive-motor interference. Recently, a combination of transcranial direct current stimulation (tDCS) and physical activity (PA) has been tested to explore the potential to modulate and enhance neuroplasticity. Aim: We explored the effectiveness of multiple tDCS sessions combined with PA to improve dual-task performance, as multimodal approaches could have synergistic effects. Methods: It is a double-blind, cross-over, randomized, shamcontrolled study with a 3 week wash-out period. Fourteen participants (9 M, 5 W; EDSS range 2.5-5) were randomly assigned to receive 10 sessions of both active and sham tDCS. It was administered over the primary motor cortex (20 minutes; 2 mA; anode over C3/cathode over Fp2) while simultaneously performing PA (unloaded pedaling and arm-cranking). Gait was quantitatively assessed using a motion capture system in single task (normal pace walking only) and dual task (walking while performing Stroop Color Word Test) before and after the treatment. Main outcomes were spatio-temporal parameters of gait and dual task cost (DTC) calculated as the percent change in each parameter from dual task to single task. 
On behalf of the Therapists in MS (TiMS) Group.
Background: MS is a lifelong disease. The myriad of symptoms that people experience are complex and change over time, requiring individual assessment and management. In light of this, the NICE MS Guideline (2014) recommends that all people with MS should have a comprehensive annual review of their health and care by professionals with expertise in MS. The MS Self-Reported Annual Review Assessment Tool (AR) was developed to assist in the implementation of this guidance. Its intention is for the person with MS to be central to the process by enabling them to identify and prioritise their symptoms and care management. We aimed to pilot this tool to gain an understanding of its use in different settings and whether it is a useful adjunct to practice. Methods: Sixteen sites from across the UK were provided with the tool, a guidance template for registering its use within their workplace, and advice to implement it in the way that suited their service. Following this, participants were requested to complete an online survey questionnaire. Results : 52 professionals (physiotherapists, occupational therapists, nurses, psychologists) across 16 sites (9 Hospitals, 2 MS Centres, 5 Community) trialled the tool over a 6-week timeframe with 173 patients (range 7 -20). Seven services posted the tool to patients to complete prior to their appointment (mode 2-3 weeks). In 14 sites the professionals felt the tool was useful in supporting their consultation; 10 sites reported that patients valued the tool. 43% (n=6/14) reported difficulty with some questions, such as future care plans.
Conclusion :
Developing an AR tool that all clinicians agree on is difficult, particularly given the variety of MS types/disability levels and clinical settings in which it is used. Nevertheless, this pilot demonstrated that the AR tool was generally feasible to implement, with most services considering it a useful adjunct to practice. Gaining the patient perspective is an important next step in furthering our understanding of the value of this tool. Background: Due to the progression of the disease, and the lack of cure, many people with Multiple Sclerosis (PwMS) are known to seek methods to manage their symptoms on their own. Yoga is commonly used among PwMS. The method combines balancing, strengthening, stretching and breathing with a philosophy of mind-body awareness. PwMS most often visit the MS clinics for medical assessment and treatment of the disease. Little is known about the impact of practicing non-medical activities, such as yoga, in a hospital setting. Objective: The aim of this project was to explore experiences of PwMS when participating in a 12-week yoga course in a hospital setting.
Methods: Twenty-two PwMS participated in a yoga course for 12 weeks in the MS clinic at Copenhagen University hospital. The instructor was an MS nurse who was also a trained yoga instructor. In-depth interviews were conducted after the intervention period to collect information about how the participants experienced taking part in a yoga course in a hospital setting. Nineteen participants (15 women and 4 men) completed the intervention and participated in the interviews. Data were analyzed via thematic analysis using the NVivo software. Results: Four main themes emerged from the data material: (1): "Improvements in physical and mental health" (balance, gait function, ease, wellbeing), (2): "Joining a group with other MS-patients" (community, understanding, motivation, network, hope), (3): "View of own body" (experiences of joy of the body, being able to do something, to become friends with the body) and (4): "A new view on the clinic" (the clinic as a non-clinical context, an expanded contact with the health care professionals).
Conclusion:
The participants experienced physical as well as mental and social benefits from participating in a yoga course in a hospital setting. In the last years there has been a growing interest in using patient reported outcomes (PRO), clinical assessments outcomes (CAO) and smartphone sensors data to depict physical, cognitive and social profiles and check potential meaningful variations over time of people with MS (PwMS). In fact, based on this, new pathways of MS management and new approaches of interventions could supplement traditional therapeutic programmes. To pursue this goal, beside the Italian initiative PROMOPROMS on PRO and CAO, a devoted app, able to collect sensors data from smartphone registers and elaborate physical, cognitive and social variables, was developed and usertested and afterwards installed on the personal smartphone of 13 healthy subjects (HS; F=8) and 10 PwMS (F=7; RR=6, SP=4) for 1 month acquiring data 24hours/7days. All the participants were righthanded and the two groups were not significant different for age (HS: 43±6.62y; PwMS: 49±10.91y). HS were physically more active than PwMS as shown through an index taking into account all the motion sensors; differences were present in all the four considered 6-hour time slots (0-6h (Fischer et al., 1999) and showing important sensitivity to emotional changes in patients undergoing the Melsbroek Rehabilitation Program (MRP). This study was aimed to examine possible relations between each of three different kinds of physical improvements and emotional benefits from MRP in PwMS. 208 consecutive, at least 18 year old patients with MS admitted to the Melsbroek NMSC were tested both at admission and at discharge with the Six Minute Walk Test (6MWT), the Peak Expiratory Flow (PEF) and the Nine Hole Peg Test (NHPT) and the MHI. During their hospital stay patients underwent a 3 to 4 week MRP. MRP is a personalized, multidisciplinary program (3h/day, 5days/ wk) comprising PT, OT, RT, psychological support, social guidance and nursing. Mean pre-post difference scores on MHI were calculated and significance was evaluated with the Wilcoxon p test. Pre-post difference scores on MHI, NHPT, PEF and 6MWT were correlated using Spearman coefficients. Significance of correlations was tested using the R statistical software (Best & Roberts, 1975) As in an earlier study, results indicate that MRP yields significant pre post group difference scores on each of MHI subscales and on MHI total scores. Correlation between pre-post difference scores of PEF and MHI was the only one found to be significant, suggesting that in the context of MRP, only the physical effect on PEF shows a significant relation with the MHI effect. Perhaps, in combination with other specific patient or treatment variables this could also be true for physical effects on NHPT and 6MWT. It is suggested that, to find out, a broader study using more variables and a multivariate analysis should be conducted. Participants with EDSS 6.5 took significantly longer to transition from sitting to standing than participants with lower disability levels (EDSS 4.0-6.0).
Little is known about STS transitions in people with MS or how this differs between disability levels. The significantly greater time to rise from sitting to standing in those with EDSS 6.5 suggests that this is a transition point for people with MS. Furthermore, time to rise in this disability level is comparable to normative values in the general population aged 70-85 years old (average of 1.86-2.16 sec) (Bohannon et al 2010) . This data suggests that time to rise during STS could be used as a measure of capacity in people with MS. Background: Studies indicate that up to 65% of people with multiple sclerosis (PwMS) experience cognitive dysfunctions, which causes challenges in structuring everyday life, engaging in social situations and/or performing activities of daily living. Digital technologies, including smartphone applications, have shown great potential in supporting PwMS who experience cognitive challenges (CC). However, no solutions have been developed in a Danish contexts and very little is known about needs and priorities/preferences from a patient perspective. Objective: The aim of this study was to investigate PwMS' views and preferences regarding the use of apps as a tool to cope with CC. Methods: A focus group discussion (FGD) with eight PwMS was conducted. Data was analyzed via thematic analysis. Further, an online survey was carried out among a sample of 482 PwMS. Response rate was 83% (N=400). Descriptive analyses were performed on respondents who reported experiencing CC (62 %, N=245).
Results:
The main finding from the FGD was that participants requested solutions that could point them toward existing tools (e.g. calendars, reminder apps, cognitive training apps etc.) that would be relevant to them in their specific situation. Fifty-four percent of survey respondents (N=208) believed that an app targeted people with CC could be a helpful tool in performing activities of daily living. Twelve potential elements that an app could contain were suggested in the survey. The following three were rated to be of highest relevance: 1. Expert advice on 'real-life strategies' to cope with CC (88 %, N=202), 2. Information on correlations between fatigue and CC (86%, N=197), and 3. Tests to obtain deeper insight into individual cognitive functions and dysfunctions (81%, N=185).
Conclusion:
The study results indicate that what PwMS who experience CC request from a digital tool is information on how to cope with CC that is based on individual needs assessments. Methods: Single-blind randomized controlled trial (RCT) and nested qualitative study. Measures of QoL, mood, resilience, psychological flexibility and its protective factors were collected at baseline, after seven, 12, and 24 weeks. At the end of follow-up, the control group also received READY. One-to-one participant interviews were run within 3 months of finishing the READY groups. Results: Mean (SD) age of participants was 44.9 (9.6), 61.5% were women, 82% had relapsing MS, median (range) years from diagnosis 7.0 (0.5-36.0), and median EDSS was 2.0 (0-6.5). Four intervention groups were conducted with 39 participants (20 READY, 19 relaxation). Two patients (allocated to READY) withdrew before beginning the intervention due to unexpected work commitments. Median retention was 7/8 in both arms. Repeated-measure mixed models revealed significant "time effects" (p < 0.02) for QoL, resilience, mood, psychological flexibility, valued living, cognitive defusion and acceptance. No "time X randomization effect" was detected (p > 0.20). Thirty participants were interviewed (18 READY; 12 relaxation + READY). Content analysis of interview data revealed nine journals.sagepub.com/home/msj Multiple Sclerosis Journal 2019; 1031-1072 overarching themes. All participants were highly satisfied with READY, which was judged superior to relaxation by those who participated in both the programs. Conclusion: Although READY was not more efficacious than relaxation in terms of quantitative data, the marginally significant superior READY statistical effects were strongly supported by qualitative data. These findings will inform the design of a multicentre phase III RCT. Background: Progressive resistance training (PRT) and task-specific Balance and Motor Control Training (BMCT) represent interventions frequently used in MS-rehabilitation. Despite related intervention outcomes (improved functional capacity) the principles of BMCT and PRT are fundamentally different in terms of variation in movement pattern, loading level and subsequent repetitions. Nonetheless, no head-to-head studies exist that have compared the effects of PRT and BMCT on gait and fatigue in persons with multiple sclerosis (PwMS). Design: A three-armed multi-center, single-blinded, cluster-randomized controlled trial with two intervention groups (PRT, BMCT) and a control group (CON) that received usual care was conducted. The interventions lasted ten weeks with two sessions per week. Seventy-one PwMS with impaired mobility were enrolled in the study (77% women; age=51.6±9.6 years; EDSS=3.9±1.3). Primary outcomes: Timed 25 Foot Walk (T25FW) and the Six Spot
Step Test (SSST). Secondary outcomes: Modified Fatigue Impact Scale (MFIS). Data were analyzed according to the intention-to-treat principle, using mixed model analysis.
Results: Fifty-nine (83%) PwMS completed the study. After the intervention the T25FW improved more in BMCT than in CON (0.14m/s vs. 0.04m/s, p=0.04), while no difference was found when compared to PRT (0.14m/s vs. 0.06m/s, p=0.11). For gait evaluated by the SSST, BMCT reduced time to conduct the test more than both CON (-19.3% vs. -6.1%, p<0.01) and PRT (-19.3% vs. -10.7%, p<0.04) . No difference was found between changes in PRT and CON for neither T25FW (p=0.66) nor SSST (p=0.33). For fatigue measured by MFIS, BMCT showed a larger fatigue reduction than CON (-11.2 vs. -1.8, p<0.01), which was also the case when comparing PRT to CON (-12.6 vs. -1.8, p<0.01).
Conclusions:
BMCT was superior to CON and tended to be superior to PRT in improving gait performance. Both interventions significantly reduced fatigue. Introduction: Dysarthria is a recurring symptom associated with MS, with a reported prevalence between 40%-55%. One of the most frequent type of this disorder in MS is ataxic dysarthria. Subcortical structures and cerebellum are involved in language regulation, especially through cerebello-cortical connections projecting to frontoparietal cortices. Hence, IMITAF, a computerized-based treatment originally designed for aphasic disorders (Zettin et al., 2018) , may be an innovative approach to treat ataxic dysarthria. The aim of the study is to investigate the effect of imitation training in improving ataxic dysarthria. Methods: 4 dysartric patients (3 spinocerebellar ataxia and 1 MS) were enrolled for this pilot study. All patients underwent a daily IMITAF training (5hours/week per 1 month), in addition to the standard speech therapy. An age-matched control group of 9 patients (5 spinocerebellar ataxia and 4 MS), attended the same standard speech therapy. All subjects were evaluated before (T0) and after treatment (T1), using "Protocollo di Valutazione Disartria e Disfonia" (De Biagi et al., 2018) considering phonatory duration, diadochokinesis, articulation and prosody. The differences between the two groups at T0 and T1 were compared using a Mann-Whitney test. Results: As expected, the experimental group significantly improved in prosody and articulation (p<0.05). However, no meaningful effect was recorded in phonatory duration and in diadochokinesis. Discussion: Improvements in articulation and prosody were due to an intensive repetition treatment through imitation which can activate the procedural memory of oral motor sequences supported by cerebellum and subcortical structures. Phonatory duration did not improve, possibly because items were too short (max 4 words), neither diadochokinesis because IMITAF does not train specifically phonemes with antagonist motor realizations. Even if further studies are required, this new computerized approach may be a promising complementary treatment for dysarthria in MS by training an alternative route, such that of procedural learning. 
1. The data we currently count on suggest that the ecological validity of the treatment implemented. Results show an improvement in the skills trained in the sessions. Moreover, the patient describes, a better development of day-to-day activities in purchasing and managing money. 2. But the effectiveness of the program in the final phase of analysis of all the data obtained need to be approved or rejected. At that final point we will value the ecological validity and, if positive, we could generalize these results. Computerized platforms with brain training adapt the brain exercises interface. Technology helps to cognitive rehabilitation and in results monitoring. Clinic systematization, methodological rigor, allows development of clinical and continuous research articulating transfer and generation of knowledge. Beside emerging medical disciplines such as genomic medicine and predictive biomarkers, recently participatory medicine is gaining increasing attention for diagnostic or therapeutic decision-making, consequently requiring new insights in patient involvement. Also for Multiple Sclerosis (MS), innovative strategies to use traditional clinical measurements (i.e. patient reported outcomes, PROs; clinical assessed outcomes, CAOs) and new computational tools (e.g. machine learning, ML) could favour the shift from the current reactive medicine mode towards a personalized, predictive and participatory medicine. The Italian MS Society PROMOPRO-MS database and the iConquerMS™ People-Powered Research Network started a collaboration on a project to explore the feasibility of standardizing and harmonizing PROs measures between the two initiatives. Starting with a "complete" set of metadata about iConquerMS and PROMOPRO-MS dataset, the primary objective of the study will be to use a ML approach with the two datasets in order to determine whether similar multivariate predictors can be found for a transition in the status of people with MS from relapsing remitting MS (RRMS) to secondary progressive MS (SPMS) in a 12-month period. Preliminary results on ML approach (PROMOPRO-MS database) showed promising results on how PROs and CAOs could be used to build accurate models of MS disease course prediction with a high accuracy 1 . We will proceed through a three-steps strategy based on supervised ML algorithms in order to develop a MS evolution temporal model (i.e. from RR to SP follows: the first indicator increased (96.5% to 100%), the second was and remained 100%, the third increased (63% to 96%), the fourth increased (81% to 100%) and the fifth increased (30% to 96%). To realize a continuous improvement an education was organized and introduction of a catheter-fixation was performed. Discussion: Data collection took place at 7am when the patient was in bed. Being in a wheelchair, moving around and doing transfers, could influence the quality indicators. Patient related follow-up was not performed, demographic and urine-culture data was not collected. These issues could be interpreted as a limitation.
The evaluation of the five quality indicators to prevent CAUTI increased our awareness of the possible complications and could lead to better care. Evaluating the guidelines during active day life of a patient with an indwelling catheter is actually missing. Further extended observation needs to be done to enlarge our knowledge. Background: In about 85% of cases multiple sclerosis (MS) manifests with a relapsing-remitting disease course. In Germany, intravenous (i.v.) therapy with high-dose corticosteroids is the standard treatment for acute relapses. As corticosteroid treatment only leads to short-term reduction of symptoms in about 25% of treated patients compared to placebo and there is no evidence for long-term benefits, informed decisions on relapse management are required. An earlier randomized controlled trial (RCT) showed that an evidence-based patient information (EBPI) and group training programme on relapse management leads to a significant increase in informed decision-making and a reduction of i.v. therapies.
Methods:
The aim of this multiphase-mixed-methods-study is to develop an interactive web-based programme on relapse management to facilitate autonomous decision-making. The intervention will be adapted based on an evaluated programme and systematic literature searches. Feasibility will be tested in qualitative interviews with 7 experts and 10 people with MS.
Results:
The adapted programme consists of three sections: (1) web-based EBPI with decision aid, (2) nurse-led webinar and (3) supervised online chat. The programme and the first results of the feasibility testing will be presented at the conference. Outlook: Subsequently, the intervention will be evaluated in a web-based RCT with 188 patients with active relapsing-remitting MS recruited from clinical centres and neurological practices. Participants in the control group will receive a web-based standard information on relapse management. The primary endpoint is the proportion of relapses not treated or treated with oral steroids. The RCT will be complemented by a mixed-methods process evaluation and a health economic evaluation. It is expected that the programme will have a positive impact on patients' relapse management and strengthen their autonomy and participation. Objective: To investigate the feasibility and effect of communicating long-term prognostic information to pwMS by using EBDiMS. Methods: N=88 pwMS were provided with a personalized prognosis estimation of time to reach Expanded Disability Status Scale (EDSS) scores of 6 and 8 as well as to develop secondary-progressive MS (SPMS). Participants estimated their own prognosis before and after using the tool. Feasibility, interest, relevance, degree of recommendation and emotional threat were rated on 6-step Likert scales (range 0-5).
Results: 87 pwMS (46% female) participated in the study. Mean age was 43.9 years, mean disease duration was 9.3 years, mean EDSS was 2.53. More than 60% had never received prognostic information, although 57 % would have preferred it. Before and after the presentation of EBDiMS, participants were asked for their own risk estimates (expected time to EDSS 6 and EDSS 8 or to develop SPMS). Patients estimated they would reach EDSS 6 after 11.4/15.5 years, respectively, and EDSS 8 after 20.7/26.7 years (without/with immunotherapy). Estimates did not change significantly after receiving personalized prognostic information. However, estimated time until SPMS conversion changed from 9.2/8.3 years to 13.4/19.1 years (without/with immunotherapy) after the presentation of the tool. Using EBDiMS was rated as very understandable (4.3/5), very interesting (4.4/5) and relevant for patient-physician encounters (3.6/5), coping with the disease (3.4/5) and therapy decisions (3.6/5). It did however lead to a certain degree of worry (2.8/5). 95% of the participants would recommend using EBDiMS. Conclusion: EBDiMS provided pwMS with relevant, easy-tounderstand long-term prognostic information without causing relevant anxiety. The Nine-Hole Peg Test (9-HPT) is a gold standard measure of manual dexterity in multiple sclerosis (MS). This test is commonly considered as related to muscle strength and tactile sensitivity of the fingers; however, it can involve cognitive aspects due to the "strategy" adopted to fill and empty the nine holes as fast as possible.
Our aim was to investigate cortical activity in the areas known to have a role in cognitive and sensorimotor functions during 9-HPT performance in healthy subjects. Eighteen right-handed healthy volunteers were asked to perform the 9-HPT with their right hand, while changes in cortical oxyhemoglobin concentration were recorded by functional near-infrared spectroscopy (fNIRS). In the control condition (1-HPT) a paper mask of the same color as the board covered eight holes, leaving only the central hole visible: subjects had to take one peg at a time, place it into the hole, remove it and put it into a container close to the board.
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We measured the time needed to complete the tests and videorecorded the movements. In the fNIRS study, forty channels were arranged to cover prefrontal and sensorimotor cortical areas. All participants completed the 9-HPT and the 1-HPT in less than 20 s. On average, task-related activation was found in the analyzed cortical areas; higher activation of bilateral prefrontal and left sensorimotor cortical areas was found in the 9-HPT condition. Individually, the subjects who followed a regular pattern in filling and emptying the holes showed less activation; subjects adopting different strategies showed higher activation mainly located in the prefrontal areas. The 9-HPT involves complex functions; we suggest to take into account these aspects when analyzing 9-HPT performance in people with MS who often report cognitive and attentional deficits. Kinematic parameters (i.e., step length and variability and centreof-mass velocity) were computed with an infrared motion capture system. Cortical activity was evaluated using functional nearinfrared spectroscopy (fNIRS), with a montage covering prefrontal, supplementary motor, primary sensorimotor and associative parietal regions. Both groups walked slower and performed shorter steps on the curvilinear path and under DT conditions. The backward counting task affected motor performance more than the sounds identification in both groups. PwMS performed shorter steps than HC in all conditions. Instead, step variability was similar between PwMS and HC during linear walk, whilst differed on curvilinear path (PwMS>HC). fNIRS analysis revealed more spread and intense brain activation patterns in PwMS than in HC. In particular, the supplementary motor area, which seemed to be activated only when facing DT in HC, was consistently activated in PwMS. Moreover, prefrontal areas were more often recruited in PwMS. Curvilinear walking highly increase the risk of falls in PwMS. During DT, subjects might experience simple motor tasks (walking) as complex and novel, as suggested by the activity of the supplementary motor area. In PwMS, this could increase the demand of neural resources and lead to cognitive-motor interference. Motor Fatigability is a common disabling symptom in people with Multiple Sclerosis (pwMS). There are few approaches to quantify fatigability. In clinical everyday life, it is evaluated by medical professionals based on gait observations. There are no consistent guidelines so that the intention of our study was to develop a short standardized test procedure to identify motor fatigability. 35 pwMS (9 male/26 female) aged 48.1±9.2 years with an averaged Expanded Disability Status Scale of 3.3±1.0 (all types of MS) were included. The pwMS walked on a treadmill in their comfort velocity plus 15 % over 20 min or until exhaustion (Borg-scale 17). The first and the last minute of the trials were recorded by acceleration sensors to calculate the Fatigue Index Kliniken Schmieder (FKS) [1] and were filmed to evaluate visually the gait pattern afterwards. One neurologist (N) and two experienced physiotherapists (PT1 & PT2) categorized the pwMS as having no (0), mild (1), moderate (2) or strong (3) fatigability. The FKS, normally performed over 60 min, was adapted to the shorter protocol and distinguishes between no fatigability (FKS<1.9) and fatigability (FKS⩾1.9) [1] . In 27 cases (16 fatigability/11 no fatigability) the experts were in accordance with the FKS. In 8 cases the experts agreed with each other but not with the FKS. The Kendall's Tau-b correlation analysis has shown moderate to strong Correlation Coefficients (CC) between the three medical experts (N_PT1: n=29/CC=0.63/ p<0.000; N_PT2: n=36/CC=0.81/p<0.000; PT1_PT2: n=29/ CC=0.75/p<0.000). Combining the video ratings with the FKS the contingency coefficients (cc) revealed weak to moderate correlations (N_FKS: n=36/cc=0.40/p=0.009; PT1_FKS: n=29/ cc=0.51/p=0.001; PT2_FKS: n=36/cc=0.40/p=0.009).
There is a high concordance in between the experts in evaluating visually fatigability while walking in pwMS. If the experts rated the gait pattern with moderate (2) to strong (3) fatigability, the FKS matched. Rating mild (1) fatigability was inconsistent among the raters.
Multiple Sclerosis Journal 2019; 1031-1072 journals.sagepub.com/home/msj existing training programme concepts. In the feasibility testing, practicability and acceptance of contents are tested with selected MS-nurses, physicians, affected experts and women with MS. Both interventions, DST and DCP, will be evaluated in a multicentre non-randomised pilot study with process evaluation. As key endpoints, the decisional conflict will be assessed exploratively and the SDM competence of the coaches analysed using MAPPIN'SDM. Outlook: The outcome of the literature study and the important themes based on the qualitative analysis with patients and experts will be presented at the conference. Based on the whole study results, it can be decided which approach is most promising (DST or DCP). Background: The aim of this study was to examine physical performance, cognitive function, symptoms of fatigue and independence evaluation for the activities of the daily living as correlates of healthrelated quality of life in patients with multiple sclerosis (MS). Methods: 37 patients (51% female) with MS were recruited from the Association of Multiple Sclerosis of Bizkaia, Spain (ADEMBI). The inclusion criteria were: 18 years and older, diagnosis of MS, stable pharmacological treatment and use of one or two canes or crutches for walking. Physical assessment included the Short Physical Performance Battery (SPPB), the handgrip test and the gait speed test. Balance was assessed with the Berg scale and Cognitive performance through the Montreal Cognitive Assessment (MoCA). The Modified Fatigue Impact Scale (MFIS) and the independence for the activities of daily living (Barthel scale) were also assessed. Health related quality of life was reported by EQ-5D scale. Trial registry number: ACTRN12619000014156.
The mean age of the participants was 50 years old. Quality of life correlated positively with gait speed (r= 0,39; p= 0,016) and negatively with perceived fatigue (r= -0,49; p= 0,002). There were no significant associations between SPPB, handgrip, Berg scale, MoCA and Barthel with the EQ-5D scale of the assessed participants. Conclusion: Quality of life in patients with MS showed to be associated with gait speed and fatigue. This study supports walking performance as a target of interventions for maintaining the health-related quality of life of patients with MS.
